Abstract. The study of pricing method of auto production has very important significance to analyze auto market and make strategic decision. The paper considers the current research status of pricing method of auto production, analysis the factors which influence the price of auto production, and proposes GM(1,N) model to the pricing of auto production in china. Through empirical research, we can find that this method can effectively use the limited data to construct the pricing model of auto production and is more exact than traditional method.
Introduction
In the last ten years, the auto production market in china has become a multi-level and multi-discipline market system., Since the financial crisis has prompted market adjustment in 2009, the auto production market in china presents unprecedented development trend in particular. In 2014, the auto sales in china were 23.49 million and ranked first in the world in the last six years [1] . Price is not only the basic communication between buyer and seller but also the important means of realizing the enterprise strategy. A reasonable and effective pricing method of auto production is of great significance for the auto enterprise development.
At present, the pricing method of auto production mainly has the following several methods [2] : 1) The analogy method. It determines the price interval by referring the same production sold prices; 2) The equilibrium price method. It uses the theory of equilibrium price to study the pricing mechanism of auto production and analyze the factors that affect the supply and demand of auto production to determine the auto price.
3) The hedonic method. Luan studied the price strategy of auto production in china by using the hedonic method [3] . The price model of auto characteristic was fitted by the analysis of the relationship between the factors and the price. Although the characteristic price index method has many advantages, it has some own disadvantages [4] [5] [6] : (1) The method needs a lot of price data and has to quantify the characteristics of each feature. (2) Some implicit feature variables are often neglected, and even cannot be predicted; (3) Due to the market environment often change, the time coefficients of regression equation often change.
These methods are not applicable to auto market in china, mainly because that the following three aspects are not considered in these methods. First, the data sample is less. Since the auto market in china has a short development time, the reference data of similar works with the same brand is limited. Second, the influence factors include both quantitative and qualitative factors. Lastly, the relationship between multiple factors and auto price is uncertain because of the limited data information. Therefore, it is an urgent problem how to analyze and utilize the limited data information to construct the pricing model of auto production in china.
The grey system theory is a new method to study the problem that less data and information. The grey system theory takes the uncertain system with "little sample" and "poor information" as the research object. It realized the correct description and effective monitoring of the system's operational behavior and the evolution of the rules by extraction of the valuable information from the "little sample" and "poor information" [7] . The analysis method of the grey correlation degree is a quantitative description and comparison method for the development of a system. The basic idea is to determine whether the reference data is closely related to some comparative data by the level of similarity. Through the analysis of the gray correlation degree, we can get the incidence relation between the variables. GM (1, N) model is established by differential fitting method base on the gray model. The model has the advantages of less data and can effectively take into account the uncertainty of the model. It is widely used to analyze the correlation between multiple input factors and forecast the short-term outlook of the output factors of the system [8] [9] .
In view of the characteristics of auto market in china, this paper studied the pricing of auto production in china and proposed GM(1,N) model to the pricing of auto production. The grey correlation degree method is used to analyze the gray correlation degree of each factor, and the GM (1, N) model is used to construct the pricing model of auto production in china. Through the research on the price of auto production, the GM (1, N) model is a good model to deal with the problem that poor data and information. It can effectively estimate the auto production price and solve the pricing problem of auto production market in china.
The Proposed Method

Analysis of influence factors
The Grey correlation reflects the correlation degree of the curves. There are three expressions that slope correlation degree, relative rate correlation degree and area correlation degree. The slope correlation degree can handle the negative or zero value problems in processing data. The paper applied the slope correlation degree to calculate the relationship between the influence factors and the auto prices. The steps as follows:
Assume the data sequence of the i th influence factor is (1) The slope of influence factors and prices The calculation formulas for the slope of influence factors and prices are as follows:
with m is the sample size; n is the variable number; () 
(3) The correlation degree and correlation order Since the information is too scattered to compare integrity, the correlation coefficient of each moment must be focused to a value, which as the correlation degree between 
Price model of auto production based on the GM (1,N) model The grey GM(1,N) model analyzed the operation structure of the system and predicted the change trend of the production price by study the dynamic correlation between the influence factors and auto production prices. The first-order accumulative generation sequence of the i th influence 
...
, a is the system development coefficient, i b is the system grey coefficient or harmonious development coefficient. The response winterization equation of eq. (7) is
... +=+++ NN dyk aykbxkbxkbxk dt (8) and the solution of winterization eq. (8) is 
If the sequence data of the influence factors The proposed algorithm for pricing of auto production The paper proposed the pricing method of the auto production in china based on the GM(1,N) model. The specific steps are as follows:
Step1: Collect and filter the data of auto production prices and influence factors with consideration the accuracy of the collected data.
Step2: Analyze the influence factors of auto production prices and divide the influence factors into quantitative and qualitative factors.
Step3: Calculate the grey correlation degree of each influence factor and auto production price and arrange the correlation order.
Step4: Construct the auto production price model based on GM (1, N) and analyze the relative error when choose different influence factor. The model with better fitting and reliability can be obtained by selected the lowest relative error.
Empirical Evaluation
Data collection and factor analysis
The Shanghai Volkswagen auto production were chosen as an example to illustrate the effective of the proposed method. The collected data come from the professional auto website. Comfortable, economy, security and operability are the four factors that must be considered when consumers purchase a car. Therefore, the choice of car characteristics mainly from these four aspects and the selected variables can reflect the consumer's concept as possible as possible. At the same time, this research has referred to the opinions of the experts and divides the factors into quantitative and qualitative factors. The selected factors are shown in Table 1 
Data analysis and comparison
The price modeling and analysis of auto production of Shanghai Volkswagen are carried out by using the proposed method in this paper. According to the order from big to small of gray correlation degree of each influence factor, the top ten influence factors in correlation degree are shown in the Table 2 .
From the table 2, it can be clearly shown that the largest influence factor of grey correlation degree is the weight ( 10 x ). According to the order from big to small of gray correlation degree , the ten order 1 x 。 According to the gray correlation order, the price model is constructed by the selection of different influence factors, and the relative error and relative error of different productions are calculated to determine the optimal number of factors and the optimal GM (1, N). As shown in the Table 3 , the relative error of the range is only between 0.7% to 4.7% when the model is constructed by the selection of the first 2 to 5 factors. When the model is constructed by the selection of the the first 6 factors, the relative error of the model is increased to 23.3033%. Therefore, the GM (1,5) model has a strong fitting degree and reliability.
To illustrate the effective of the proposed method, the paper compares it with the double logarithmic Hedonic model in the paper [3, 4] . Through testing the goodness of fit of the fitted GM(1,5) model and the double logarithmic Hedonic model, we can obtain that the goodness of fit of GM (1,5) model is 0.92, while the double logarithmic Hedonic model is 0.80. Obviously, the GM (1,5) model is better than the double logarithmic Hedonic model, which means that the proposed method can effectively improve the model accuracy and is easy to analyze the impact factors on the production pricing. 
Summary
This paper analyzes the pricing problem of auto production market in china, and proposes GM(1,N) model to the pricing of auto production. Through empirical research, we can find that this method can effectively analyze and use the limited data to construct the pricing model of auto production and is more exact than traditional method. For the pricing of auto production in china, this method has very important guiding significance.
